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(57)Abstract: 

PURPOSE: To provide a thrust needle like roller bearing 
which reduces dynamic torque greatly and can prevent 
coming off of a roller while maintaining stability of 
posture of the roller and easiness of cutting work. 
CONSTITUTION: A needlelike roller in which a crowning 
section having a ratio of diameter of the roller (Da) to 
the length (Ir), Ir/Da, of 1.2-2.0 and the contact length 
with a raceway track face of 3/4 or less of the length 
(Ir) of the roller is formed is adopted as the needlelike W 
roller of a thrust needle like roller bearing. 
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t^f - y v^a«3B£*-f . '>*<ti)2oxi o*®m 

<DWi>Km^m^L-f^ r t i5t-#5 0 1 9 14, 

SBSaS^iSfe^iXTfc^T, Sffift^'bO. 08Rai 

* % f-Uv^MLSMt^fv^i, fyhtfij 
itfi^^-fr-f 1 , lOxi 06[5ie<O»^^*^-t-5 
K^#-^2 0I4, *®S*-^*fi75SO. 
0 7%i:'M<, *®*aat>J6$^TV^jrv^5 % 
$^0. 0 1 R a i&fcFT-fc-Sfc*. fyhifiJIt^ 
^L0«gt^#v>2)5 > jftJKro^/*7JS{gil$nTf-y 
V-imfS^-e-f, ft{gP15 x l 06|5]^cOlf^#^(4^ 

[0 0 4 5] tW#*2 1~2 4tt, ^SSS^fiTJS 
0. 0 3%i'>£V^S, ^Sia3a*SJfe$tvT*3U, SB 
e*VM<ttO. 0 5Ra«7T-fe!)Mt-fe2.fc 

Sfitt/h$V^ft, lOxi osmerow^^s:^ 
^-TS :ti ! t^5. Kifsf#^ 2 5 f4, SBS^^g 
tf50. 0 3%i'M<, Slt^fcO. 07Rai:M 

Ml, f-y >^tt«£i-««*. «feS-4 5 /^$v^fc^6, ft 

{sps5 x i O6®m<ow!\&ti!tem0!i.i-z>z t&X'% 

5. |st!fEf#^ 2 6 14. flft^tf*: 0 . 0 3 % t '> 
£®flLSfci££*tTV 1 >&VN;iS, SEJfi^^O. 0 
5 R a fc A»T-fc 5 ft, t'y ht mMimtk 



4#Pi¥08-166014 



8 V -/* 



[0 0 4 6] 2 7 ~ 3 5 14. *ffig^WSj5 s 

'>^<tt>o. 0 9%£k±h<o> mmtiiimhfe&ftxte 

!)> W^t^jKitO. 0 5 R a WTT-fc 9 
X'hz-ttib. fj/h, fijgi; f- y v^rovvfitfcSSdk 
■fr-fJWIflEfc/hSv^Ji). tt5 0 x 1 oeiHie 

^®&£/J s 0. 0 7 R a T'fc >J &$FT?f4fc W*. 

ft, f— u y^iMtstooes/ h tmm*&±*t 
E*o ! af4;&6£;ft-cw.£V''#. ^Egm-g-^a^ 0 . 3% 

fcfctK »^t0. 0 3 R a T-fe 9 *£<DX\ 

v\9 s . fyh, mjb. t-y ^©wfitt 

SS£-tt-f . 2 0 x 1 06[2lfi<OB^*^^^fig-t-5 r t 
S«#-S§-3 8f4. SES^WS^O. 0 7 

%t'p^^'K msimtfifeziixte'o,. mm$s.£h 

0. 03Raf*!) A#fc©-C. fyhi fJ8tl43§£-r 
5*Sb--y ^WSS^tfi*, SMsSgfc/h£vvD-C*. 1 0 

[0 0 4 7] ;©ipi:, ^ffi^^jft^^S^otci^gB l 
SrB&JhU £fctt*ffi&a&»LTJM*4:fl£*W-3;:i: 

*®£fit«§?»40. 0 8%~0. 5%t 
t5ri^ISL<> Slt^liO. 05RatiTi:i- 
5; ir^a±UV\ /«c±5, ^®SSl««<O±PISr0. 5 

[0 0 4 8] #»{B;®©fctoro@#Pffi8M/&$§s 

[0 0 4 9] 3cm. efHE*ffi«iS©lE^fi»jmoVNT, & 

LTIi, ftfflEESEfftii (SPCC) 

14. H12 1 'b'^tl^— Wbtf^ffl^TV^;^, * 

•5f£P>*b5t><DT*<b4v\, 

[0 0 5 01 ^ffiiQate. ^JgiJL-T. (A) f«FlS(0^7 
U *©JhfcH*WI»jW«r««-fifc©fc. (B) *j& 



[0 0 5 1] ffiMT (A) lc|?8LTf4. rrt-UiftlS 
SUt UTttE37s"fk3if L U'>' (PTFE) S:#!)7? K 

t LTI4— gt^k* y (Mo S 2 ) 

^fy (ws 2 ) i&<ot<o^m^^xh^<. iSvn 

(4, r*u&0>2»g£ffi£-Lfcfc<Z)-efciV\ > 

®s:5iii?LTtJ:<. wjxe>v^m«>ffl#a*wpj. &4 
[0052] mtzmfcmmMvTi&t&m t trit, ®s 

£3. TfcfcttftlKSflsftS, ©ilfiftfk. *fc»4««E»fb» 

jrvtittittta. itiffiffiMi^) zmnxmi- 
t>\ j§&vM4®itfriE®<otoa£ift&a£ u ;oim 

St. 2Mittt©©, ®. £/tl4©<£>'>&< it 
m. ®. ©. ®. SfeJ4©©T^atO^. ©cO&SSr 

[0053] (Sxomm^x K>w&.znzmw&tm®m 

(4. *ffitemCi*r*C, ■t©±KSfc«3ft5H#«*Wi'J 
*3 4t>vv >-^trogE«^®a* s ^-rr 

i ©«*ttS:!««> 10iJtL 
X MM-? >M.ffl%X'mm Lfcir5, MJ?(4 4 Mm 

mmmommxii, &E<r>wa&+&vttt<. mm$L 
»t>. &wm\^xvmi,izm&izj6imi> i V)iiz&fttf£. 

iv^55FA#**t5. tteox. *3IJ£^JT*(4. Mtttt 
*ag«M(OKJ5f4 4 /j m~ lO^mi L1t e /<C±5. flfE 

fc. rrT*l4. «Si«4:br«Ka'fb»a*fljLJi»ffc. 
[0 0 5 4] (B) KS8LTI4. ^t^tW-fk^- 

« t a* teat ur. 

^^^inx.Stoat U-CI4. lttliUcgR * 
fcttg^^ktoat, *<o«tctf5 lMitLt©*' 
**«Ms4&a (4fcttjgwa^b*aa) i:Srtt^to*fc*a 
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[0 0 5 5] JUT, JiSaoS»*4r«^Jlc*-JV>T!iitel 
icfiiW-rs. rros*lfcT'l4, ^mrolDiSi: UTI4« FP 
5 0 1 7 2 433±tfFP 5 0 1 7 2 9 (V^H-b^T^ 
h^— hVi'teg,' 7 mm, rtfl7mm, iHiCT 

fcttJ6"C©tt4S7mm, (W»*r* : IW) 

It. 02 1 t^Ufct^irlRl— «C7'U^«LfcS 

*2. 15mm) SgIW (=- KAO *5 

J:tf«!jilil4, Vx-fixtSUJ 2 gSftsS^ 
^0. 3Sfi%, 0 3Ra©t©?;M 

Life. 

[00 5 6] H 7 tt, r ro&&tcffl^fci§M|j«&8lrc>«{ 

4 1a, 4 1 btZZ 9 Eltegffifw^ff 7 h 4 

2 \Z 2 0(DS#&ttg 4 3a, 43b SrStfttt, #V K4 

a£S*»8l£4 3 a, 4 3btMU 0^«B&Lfc^ 
-*±3.fcrP</w McfctJ?'— y-46 ± 

[0 0 5 7] ->t7F4 2tdl4, ^«g4 3 

a, 4 3 b £**veJT,&tttt3fc*bcDU— ^.@^$i54 7 
a*5it>*u— ^.[p]te^4 8 a, u— ;*@5tg|54 7 b *3 J: 
tfu— *E&&4 8 briS&tt<b;h/T;fcS>, u— ^EteUP 

4 8 a, 4 8 b»4S^:7 h4 2 £— ffcfC&oTIslteU 
u—^B^SP4 7a, 4 7 bttlHlfe^it^tvSJ; 
fi&$;h,T^a. ttffctt£4 3 a<£>Sil#liM|4 9, Sg2 
»lif«l5 014, -t*veh,u-;*H5£lFI5 4 7 a, 

*i»4 8 afc«Jk£*t, KMtS4 3 b OfR 1 4 
9, Sl2«lii*l5 0f4, -tix^u— ^H^SB4 7 b, 
l — *EteS&4 8 b IZ&lkZtlZ. -t LT, ->t7h4 
2*SEHBf*fc, KtMf 4 3a, 4 3bro^2®l3Itt 

5 014, 4EKi?r&icft&»5 l.fc{ft#<*;h,fc=- K/W5 
2 0f^ffl(c4t), *lE]tegB4 8 a » 4 8bi- frK 
fcoTlHMBES&SfrSri 5 , KtttS4 3a, 4 3bffl$ 
l#lit$&4 9f4, fWni/-^B^4 7a, 4 7 b lc 

[00 5 8] Stafc3:#»4, [Hie3«Sl4 5 0 0 0 r p m, 
KWSI4 5 0 0 k g f , p^#(4 5 gcDPAG 
^--f/u (3 t L;fc„ #*5, PAG^-Y 

/H4, ^K«S^KfifettS4 3a, 43b £M&tffflK, 

[00 5 9] S*»*t&tf>##S§ ( S P CC«) (C*t 

^^=T**^.O^fflM-e0. 5(J$RflfTofc&, 2 0 0°C 

T«*.tf««MfaSrfro-Ct ±v\ #*»ftft#i3II4, 
5 0 O'C^ibe 0 0'CO^#TT-rv*-r**^SrfflV^ 
T lNfra©S'ftftiS*iiSUfc'bO«r, 2 0 0°CT-2NfFb1 



[0060] ftttsub&itt, a5ct±*»&»cj: 9 <>r 

ltft£4&&SS*DL;fciSfif4'T*5 6 0°CT- 1 I^M©^* 

ktsmu 2 o oxzx'immvm&m^x u^ufc 

[0 0 6 1] #*fcttfl;»aic±9W&ft5ilfi*H:, ft 
ft* (itUFe 3 N) roSffijftftmcO^ffi^Ji 
S®M^«ft»4«! ! !amatCfe#L, 5 0 
0 °CUTX- 1 Sr H»-f 5 ftfb^il $ *t 5 # , 
KJ*i£t£<TC,£T-l4, #IC 5 0 0 °C ( $ iblc# 4 L < (4 5 
4 5°C) *»<b 6 0 0°CT-<O7y^.®cft'fkft! ! a*5^s lv% o 
F e 3 Ni/i5ftft#«7?^Sgift3R(D|*lSPi£ft 

Mt. #*fftftft&a<©2ft&g<k£M^fc^5;ii 
(C4 9, #*Sr«iA,ifH*U!t^F e 4 N«J»«T?S> 

[0062] sseft-fbiaaio^-fkegii^iiftia^F 

«ta?aASr5 o ot;*^6 o o°c b-t-z<D&m±v 
vut t u < K&mmikf&mn 1 ^a t , 
WMMi^m<r> 2 jfc*aa t &m&ib-&z riia 9, ^ 

[0 0 6 3] iSBO^-aSffifttSSr^ff^fcftSEftSai 
$5r^7.TifeLfc^S^*i-5lftS:{cov^T, HI 7 

tfxukmimm. mm^t&m. E7^fi^y (p 

TFE : Tm&m\z£<9, um~~5 vm<OMfk-? 

^tf^&W&m&l&lltZ tilth <0) WKSBSMtetveti 

[0 0 6 4] 08, H9©t«to»*4r«Wi-5i:. ftM 

««Fii«o«Bft^Ki4, 08, 0 9 \z^$mx-7^ i,itm&m 

[0 0 6 5] £fc, S^ftft^Si^feiSi-^SAMC^ 
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VvfUfcWfeJilRa (^rT*«B!^Hv2j5 3 2 0~3 5 
0«±i:&3igi£. $ib(cMSb<ll^^Hv3i>54 5 0 
~5 0 0£*±fcfcaSR$-C£*rt-5. )«tff**10*im 
4ofc**lc*fcS©»^J:9WJlM^* s 6]±U SStt 

*mas&<&9. w^bJias^tti o /i mEJi_ha*»$ 

[0 0 6 6] ±JSPTFEttRi63K:ov*Ttt:, S^g 
gfift^b&a©:tettB#RacD3&f p^tc EESSrl- 5 S6*jjs# <b 

Jl«*s*l91Lfc. PTFE|W«fflC||*, 

a^bfflasr^** bfc t # ttJKff^s i o ju mHi, 

ttflsM9trlk$ 4v^£ # temmtf 2 0. M m£Ubfc43 
fc, «Mrrtl±o«**s|»Bii-5ri*i«Wbfc. 4*5, 
Jg|)¥rt s 3 0 nim£j§lx.5£, Tft£4>MKi^£r&f1: U 

* 9 ii tf C 5 b V> 5 'P^^^i-S r b & 

mm£tix\,^z><DX\ rixibSr%it-rst, ptfei 

mommte, 2ym~3 0ym (iifSt<ljlO(im~ 

3 0 nm) &mti^Zb1>m&£ti±. . 

[oo6 7] ms<Dmm^vc>am*^ibm\^ttm&bm 
9 (o^mmm^m^^m^- b zit&-rz> t , 
^b&a£^*!>;!feL;/fc*§£-©;frrii, #;*©;&fb*aa, g 

T, Ell 0 tCgo^TsftHJ-rSo 
[0 0 6 8] 01011 S P CC#3« 0. 5 m 

m) tcg^^-fbMa, £fcf4:*f;*#;g<b*aa, $fci4*i 

&Mfrtb<Di&£ bm$ (Hv) t<DM^^S'JSL 

[0 0 6 9] II 1 0 (C^ Lfc <fc o fC, jg^Mfttoaro^ 
t-tt^II©S$t48 0 0Hv«±ffe5i5, F*9S|5S!£ 
8 0 *jmT-(42 0 0Hv£lT (SPCCroSM^) CD 

t*t4v\ sfc, tf^t^batato^-ete, rtSBSf ^ 

9 ±#1" 5 SIS$i!4 0 0Hv.«Ti 

4 9tero 2 ooMi <o \*.mm&m&£Z zbbKZ. 

[0 0 7 0] -*r. g&afc*&ai#*&&fc*Q i a£iffl. 
^-fr-fritg-g-tt:. $ 5 8 0 H v . fhU&Z 3 0 0 



aic ± u 6>«»fcisj*»-9 -cassttas < ttftx- # 5 

*s«B!9»wJ:4a${ST**±"f 5. 9 . *S®S4b 
COS ASSSNc <fc5£Si£ <D_L# b mm 9 tc J; -5 ® $ 4£T© 
P^tfe***** * tvTSE® ttiSWSfcflsaiS©* J: 
9<bi6<. #**i&*;g<b*!ia<D*ck <? SSB<4#* 
^*a<fc«HSi:m*K*Sr4:S:*L.rv^S. £ "old. 
«J*»©*#£fc«K4Sfc»!>> CoSr&xSS (IBtt 

5rt»c: < t9, «#»©8EJBfc£&u:< <45. Sfc, 
Hi 0(c^L.fc«fc ?f;r, »«»b4aa*J6bfc«»j:^ 
*^bftiaSrJ«6Lfci&-&li, ««*Yb«iaAfrt«r*Lfc 
4§£-(ctb^-c, ig*o^5y**s/hS<4orvN5 0 - 
iitt. tffiiic«css«tfciiti{S^£i:-ct, Tire- 

[00 7 1] «JbttW Ut J: 5 n >^CD7KiS 

T**aa »c i 9 mm t n&mm Sr«ti* L^±T*@#:?sit 

±$*T*M«>J8*SriIiE**Sr iJCJ;9, 
ft»^bSr^t?#5 i plc45o 4*3, JilEco^a^ 

[00 7 2] [®3 <D&SA<Dnmm] II 1-120 

*t&&<o&Wm<nmf8mX'h*) . Ill (a) li^firS 
cospffilk 1111 (b)'ttiail (a)cOA-A'»r® 
0, Ell 1 (c) 1411 1 1 (a) cDB-B ' Btii, m 
11 (d) 1411 1 (a) OC-C'WT-fe5. 4 

is. mi 2~m2 o^c*3v^TtlRI«l^c % ( a ) $r#u^i 

HttfiiWrSOiPffiBI-Cfct), (b) SrftUfcHtt (a) 
.^tfclCA-A'gfli, (c) 5rMLfc@li 

(a) 4#Lti©B-B'MS@, (d) Srf^bfcm 
(4 (a) S:ftLfci©C-C'»rIiT-fe5 0 

[0 0 7 3] m.l l~mi 9»C^U^te^9«t^3 

SCtici 9#^^c^i^Tv^5„ ::t-, ^M»««^-o^^ 
TJ4#^Pfi^$Jx4v^ s , ftffflffiJiflltR (SPCC) «f 

[0074] jsidtt, mfm. mm 

14. t-fDy6 6»Si, t^">4 6K, #^7 I = 

^7r«fHim (ppsti) . ^v^^4ri^l=.«^ 

fetm^ffSL^. t^ny6 6Mll fa:Ky 



#BS¥08-166014 



11 V->* 



yf m) <D r^uh? 5 y KAj tit. 
6«MBtt, *A (80 © ^^^46^°^ . B 
^-S-fifc^A (80 CO fStanylj itt, PPS« 
181*. ftSMfc^IJ* (80 O r7*-hovKPSj t 

[ 0 0 7 5 ] HI 1 1 ~m 1 9 Lfc«»»©«i&frjfe 
[0 0 7 6] Hill ©««FStt, **«jKltt#J!8ttR»;: 

t^ra antra o » : a«) oii»t?*ox^y i> 

SP<Djfi^£|&<S|5#. #jK^5' httP ©JOTS' fcrtWB, 

h*pP©*lffiH:, iMMlUilfc 
^ffiiftoTV^S. ft**, httPfctf^ry h« 

PirOWm 121 1 (d) K*LfcJ;5U:. 
©f*3JSfi(l©l*lM, *S±t/^«flSOrtffi»c, ^flggPROOJK 

[00771012 S*W(ctt«Slgi5R(c 

b irfttti-5#<ry h-g|5P©:£T©Bte, WflgSCR^B 
HJU)t«l8i:>5CorVN5. ft*5, HI 2 (d) fc^Lfc 

[0 0 7 8] mi 3 ©{*#»«, S*fti^»WffiARtc 

£ftTV^5. -Tftfc>*>, an t^Mi-^^^-y hgBP© 
£T©Bte. »J|glrcR#RtiaLfc#lii£fto-C^5. ft 
*3, ^JUSSMfi, mi 3 (a) . (d) I^Lfci; 

[0079] mi A<D$mm*, m^\z\,t.m^np\z 

ib^{R0cO±M(c*MtT, hSPPC0fflffi*»e,^1- 
JSffii]©±®»cfl»ttT©g|5#tt. ^JS$PMJC± 

(ommtemmnR&Bm^izvmtte-ox&y, =>°© 



[0 0 8 0] mi 5 ©(*#»«. *a|s:Wfc»±«JB«5R^ 

$;h,TV3„ 1"ft =n tSStt-fS^s' hSBP© 
£T©Bti:, »J!B§BR#BajUMfc1l8£fto-cv^. ft 
*J. 015 (a) . (d) »c*bfcj:3^. 

5 J; 5fc:ftoTV^. 

[0 0 8 1] mi 6 **BiHC»*WJB«BRfc 
©W©«pJi«p*5j:tJU:*«H:, AJB«pM^±9fl|fifcSix 

v>wmteffiffi&R amta ^tcvtmttt-oxis 9, => □ © 

»BS4:«»i-5>K^s' h^P ©4OTa©-SBte, &AffM 
* 5 SttS L-fe^tSI t ft o T V > 5 . 
[0 0 8 2] H170fiW»tt, S^ttiCttSMBSBRf;: 

Uftte&M&MiZX vm&ZhX^Z. i"ftto*>, 3° 

©ase t s&h- 5 s> h as p <oww ttrnmn r * J stt3 

»P©^MII©«8ffitt, ^Sa5M75SBtBUfc^ffii:ftoT 

coffiffi zjs-f ixft v ^ i 5 X* £ ixT v ^ 5 „ 
[0 0 8 3] mi 8co«#§§«, **«JKH:«JKSPRK: 

ffl5^«^SSi5MlCj:t9«^$ixTVN^ 0 -Tftt3*>, an 
0O«iJS i^tt-fS y h$PP cD#J®(4^fliSl5R ^5g;±j 
LfcttffitftoTJoi?, =**<OffiWtmktZ>mry h 
SCP<O^MRiJco«Sf4, ^JSIfUM^BtBUfc^tftoT 

[0 0 8 4] mi 9 0«JWI4, S^fttct^WJIBARic 
«»#f4£*ttMfc±9«jfc£*tTV^. i"ftto*>, = 
ttlUfc^lifcftoTV^,, fti3, ^JRSPM^tt, -»>ry 

v%p <D&m<r>®kw t <o*itiM<o*>muft\z.tmn&w 

f&$ti. «MgSiJRa^JSi^M*><bflK.^Uftv>J;plcX^ 
[0 0 8 5] m2 0co^SI4> %<D±XtWWiUlU£ 

fi6*©»WBEii«WS (SPCC) SSW«^|§5:^ UT*5 
9 . m 2 1 ( a ) tt^PSms m 2 1 (b) Iii2 1 
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(a) ©C-C KEHIT-fcS,, 

[0 0 8 6] il 1~B14, *3<tt>'HI2 0©«i§©& 

fc. ft**, Pmax = 2 00 0MPa, N 

= 4900c. p. m, #E^ttft#7 a LTWH 
FC NKB7^o*-#y) 134a (2 SI 



Lfc„ ifc. 3 7 mm, 1 7 

mm, il 4mmi:L, 3 nfgli 2 . 5 mm, => nfij 
(15. 6mmitfc. Sfc, W4\^ifr©PMil3:, 10x 
1 06HMB*»H:W^tt*U (x) , 1 0 x l 0 6(5]tey 
i~50xi oeiiieTfe^ttSf^tt^ K> (O) , 5 0 x 
1 0«lIllB^±H:IMU4*V*»c#9 (®) irLfc. 

[0 0 8 7] 

[«4] 



## 


» ffi & A 






WJH(B*%) 




ttftMl 


(t-fny6 6) 8 0 


20 


mi i 


O 


WM92 


(t-fnV4 6) 8 0 


2 0 


HI 1 


O 


WRM3 


(PPS) 80 


20 


hi i 


© 


WM94 


(-*--<«;✓ 6 6) 7 0 


30 


HI 2 


O 


WRM5 


(■*->f nV4 6) 7 0 


30 


HI 2 


® 


MRM6 


(PPS) 70 


3 0 


HI 2 


o i 


ttftffff 


(PPS) 80 


2 0 


HI 3 


O 


WR«8 


(PPS) 8 0 


20 


HI 4 


@ 


KBM9 


(PPS) 80 


20 


H20 


O 




(t^DV4 6) 7 0 


30 


H2 0 


O 


KftWll 


(t-foy6 6) 8 0 


20 


H2 0 


O 


WR«12 






H2 1 


X 



LT, t^ny6 6»Bi:#7^Wti:©Ii%ifciJt8 

0 : 2 O0>«MB*fflv^fc#§\ MSoHAJftfett 1 0 x 

1 06@teeJl±~5 Ox l 06@tefc»i:&!3, »^tt»4 

S»W20J:5K, 121 1 1 W(ft»»©«IIB 

S*%Jt**8 0 : 2 0©«JBS:fflv^«^-. #5©!^ 
^lil 0X1 06[ney±~5 0X1 oenjte^^tri 

1 lofiH*»©»flg«RO»JB4: UT. PPS (#y7 
I iL,yf^77'f K) «Slit#*7*lt*t<!:©fiS%lfc 
A ! 8 0 : 2 0©flMg&ffl^fc*g\ ttf(OB^I4 5 
Oxi 06|3|B£U;i:fc!), W^tttt*»i^A»t'5i: 

[00 8 8] Kltftl 4 © J; 5 lc, B12 ©flH*»©»JIB 
SBR©MJigi: LT, n v6 6«tt2:^?xttltJ:0 
li%ifci5 7o : 3 0©«MB«rJI!^fc»£\ *fcS©Wa> 

#^i4i oxi os(H]e«±~5 oxi oqsn&ftn&ft 

9. K*«5©J:3i;i, mi 2© 

ftjWOtffiftROlllilT, ^ o>4.6«flgi:*' 
7^^ti:COmfi%tt;*5 7 0 : 3 0 ©*MB*JiiV*fc» 
£\ tt$©W*JM»tt5 Ox i o«EIE«±i:*»>, W 
^tttt*KfKA»i:*5. Sfc. WR«6 0i5Ki, HI 
1 2©«#»©*ffi»R©»JBi: LT. PPS (*y7 



^7 0 : 3 0©8Mg§rfflV>7b!&-g\ iS©»^ltl 
0X1 06EHEJBLh~5 0 x l 0 6I5ife*^i:/ii9, »^ 

[0 0 8 9] KIM* 7 ©±51-, H30^I0H 

ffl5R©ffiflgtLT, p p smmttf7xmmt<Dm&% 

I£fr8 0 : 2 0©ttlB*/Bv\fc#£\ ttg©IiAJW)»M: 

ioxi o6ie]ew±~5 oxi oemm&ffiktey^ m 

^ttf*A»i:*S. K»«8©±5K, il4iDM 
©*MB«R©tta8i:LT, P P SWJjgi: #7 *«#!£© 
fifi%it^8 0 : 2 0C«?;iV^|^ «!§©W^ 
5 0 X 1 06jn]ijEjy.J: t * <0 . W^tttt**tJ:A 

[0 0 9 0] B2 0©»J!f«<Bft#»©«tJ8i:LT, M 

»«9©i5Jc pp smmti?7 xm.mt(omm%i£ 
&8o ■. 2o<Dmm*m^tz.m&. smblw loci? 

IC t-fBy4 6Wi:*7^S£ii:©IS%Jt!)i7 
0:30 ©JSfJJg£fflVfc4§-g\ KR«| 1 1 ©<fc ? 7- 

-r°>-6 6«ret*'7^iiatt©fi*%JtJ»*8o : 20 

©*MB«rfl!v*fc»£\ v^i"*tt«iSoW^**tt 1 0 x 
1 0 S[HieW±~ 5 0X 1 0 6|p]te*^ £ •? , W^tttt 
w*UC*tLT, ^H^J12©iplc, 122 

ttl0xl06i9lg*Ii<i«), BW4(4otL 

[0 0 9 1] fcl-, WS©W^^<coVNT^Ig1-5„ 
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[0 0 9 2] rfUnj&UT, «#Si©«E»)#fflO?gl*jlB 
[0 0 9 3] ^Jf^W'tt^BCUrtt, 

i i~ni 9©^HT*ii, &M$BM(c«t <o mm'*&tc 
-y&mmzzcD&vsitvz. tut, uwi»com^ 

[0094] ttwyv^nmmTX'tiim-irzm 
sxhoxh. (giSEfe {mmm<D^k\^xmm-t 
zm-sia-i, ®mfr*titek-±z<t£<xh? v-ym 

mm^Z>- itt&V^-t?, ffi*lcKitT-#5112 0<O 

[0 0 9 5] [m2<D&W<7>mMM<D$ZMM] 12 8 , HI 
(PTFE) ^^^tB^t4[fi]±^^rofc^ 

o^-cifci^i-s. -rftfc*>, mmm2cD&w<Dmm>\X' 

H^P^Ji: LTWPa^y-fbS^^w^ (PTFE) 

fc**, #^0iJT*«\ icftiib-f^-r^r tie 

[0 0 9 6] §j?SCf0t LTIi, ttfflESftK (S 
PCC) ^(DWtWi. 12 1 (CTFbfc'bcOfcl^ 

v\ 

[0 0 9 7] r;fll HfMWIMfliLTH:, ftt>Wtt 
Hm<0^<om^S3y^^f-^^ (PTFE) £*!) 
7i K-f S KSr^-f V^-t Lta- r-f y^Lfct© 



#fl»*li:LT»±, — St^y^V (M0S2) ^- 
HWv^yy (ws 2 ) ^. te©«rfflwrfc.fc<, 
ES7yftxf uy (PTFE) k±M<D p 1=,© 1 oi Sr 

D75 K-T 5 K, =-X*i/®m^*m'aMft.\^Xi>£ 

ur^Tji-rsmmmkm&tottm • s»***»e>*v 
[0098] m#mmxoTi& k a zmmmmmmn. 
k<nmmmmm-tz tciD, 

T-li, 1~1 0 ^mCD/f^ KAMI'S 0/S*£f£LV^i: 

ti4, 1 fim&ffi<Dmm<ntiim-* h >tf>m&m)i±. mi 

0. 9 nm(omm<r>m^^if>mma-i. mm-* 
^^7k^fc±5*asiaasr6 o~7 ottc&jgLr 
1 o^ra^ai-sr io P m 

7.(4', 1 0 »m<omz\ci$mi-z>m-&t± y mmy>*ri» 

fi£^Oiea?r4 dmCi^Ol . 2fgtU 4 0^m© 
[0 0 9 9] H2 2I4, ^il:»LTT«IiL 
yftat^UV (PTFE) *2 )tm(Ol$l;*Rlfct 

ic, ^>^MBR©JBt)P* s , 1 ~ 1 0 n mOS^ 

[0 10 0] :©i ? Cf IftttiS^iic^tts© 

ra, 1. 0 * m*m<Dmmx'\-z, mm<Dw&^+^xn 

^S?««ia^o^J?:« 1 ~ 1 0 nm k viz. tea, 
m&m#mmkoT)&k lt«, jrniMtt. » 
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• [oioi] tmm\z&3\,*x*&Bm&&imz. 

tlTtt, B2 lUl^Lfcfc©*:!?)— 
^u-*J5j»BLfcSPCC*K»-e» JEMtt (=- h'M 

[0 10 2] ?SiftS*»SBi: LTtt:, S2©^0 

fclSMRi::, ID 7 K:ii*Ufcfc©<SHSyi!Ufc. 
r<D^(D^;^#t.. 3!2©^<£>0|;5£0iJcO4§-g-i:|B] 
Site, laHEi$& 5 0 00 rpm, ^5xF £rS 5 0 0 k 
g f . Prt&frttl gOPAGt^f/i-tLfc. rtOPA 
/Utt, $Ufc«8K:W8Uag4 3a, 43b 

[0 10 3] «»Sl!lJ!rt-*_hET»iB«Ur»±. Mlk 

▼ v^fytttaafcifcLfc. 'i-**>t>. «f#3§£PHi o 
— j^fig sffliw-h y? a 3 g 

/7k 1 1 t L-fc. :ot5l!:U«IMS:tTofeft, 
-^tf^ig^l lOOOppm, ®ci8S2 0 0 0 p pm 
<ommt. PH3. 0fcJHI*UfcffllBfti:O7K»«<fC, 
9 51C-C-1 O#M»##*Ml$:fr5;ri:fc:J:0, 
I*J8 g/m2 ©«»-7^XliaS:Mtft. ft*5, 

[0 10 4] E7 7ftxf uy©n-f-f y^ll tKD 

a (SKSJB?) Sr^*UTfT5. f {fcf£S§7 
0 0 0<@£$«0. 7m3 co^MM^w+lcAtv. r 
©^2i£l 5 r pm-eEMES-frT, «l$»H±«r:EVM;r 

(UK) t5. 2 0 0t-C-l«jffl 

[0 10 5] ^fDiplc-fSi:, ±iE*3i£0>J<Z><fc 5 tea: 

-T'orbiaiKoimm&Mft-z&z. tea. 



[0 10 61 ±8ao*EjaaSr*L*:fit»«Sr*-*-5* 
T-*to fci*|&ii£*£l2 2 3 l^l-. 12 311, g^g<k 

#J) irl-oi^T, if&#tt#B*Mi:, #ys =» * h b <Dtt 
[0 10 7] 12 3frhmt>frte£ 5K, g&g-fk&S. 

tifffllZX 9S< 4oTV>5. rcipc, ^SEJBfcl©*' 

[0 10 8] jWi, ±|B©#SB»« J: Slavs' 

«WR««Srfflv^TW«UfcK»ilt*firia2 4 (MIS* 
S&JIIC&irib, «^S-fk«tStri£U^*-&) ,12 2 5 

^-^•S:(-J;5E7s"fk^^U-^ (PTFE : T%W;S 
fC«t!9, JKJP4 Mm~5 ym©M?y^ytoitg)5! 

t«fifS©*l#^rai:K>B8{SS:, @2 5l:ll 121 9 T*^ 
[0 10 9] 12 2 4, H2 5©KtkJ»**«m-5i:. 

-y-fk^^-u-v (ptfe) ^±.mmmm<r>^yu— 

Jr&b*$£mm<r>mfc-)3?£.K.iL V =-f-f ^^LfcfcO 
5rJt®i-^i:, 12 2 4 ©ftKSMtteafc^ftitUfc*^ 
il2 2 ScDgj^a^ktoa^JS^^VN^-g-tcov^-f^tcis 

9, 4$m. *«»«oft**^-c«t, PTFEM©! 

ji^i o nm&,Txhoxh. mmizwx.mz>$tztf2 
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-tti. HPTF EO«HS***s*# <45i:*i:. 

Tite^a^K i p t f e ®m t <D&mx'<D!&mmm < 

[0 110] PTFE*aBt©«W*«2 Mm*j« 

5y*t*t<*5fcft. *CMiOWII**fc±5P 
TFE«J»©J»J1W:2 /imtiJir*$>-5r t LV\ 

PTFE«aR«?Btff©±lBtc:HbTr4, -LIE©* 

T'U-^^-g-t^roSfi^.t »K 3 0^mT-fe 
PTFE«^WJKJP^2 0 M m«:ix5i, 5 5r^tC 

Colli] ffiot, *WJoi**=S;icJ:5PTF 
E«JgO)gJ?fi, 2 P m~3 0^mtf5OiSJfJL 
^ Ibtd-fx-ff, 5 /iin~2 0 nmb-tZ><Dfr£. Vft 

[0 112] £1±&LWV*l£ 5K, A*B»*»b*a* 

5g®fciSj-tc@#/&# (PTFE?) SrfcffltLfc*, 
&3»c*0»llBjfc#**ffc£*$;i&»c.fc5, £ ti- 
ff, *S««f»©»«M*ttS:ft±$*Sr.i:*SBTtt4:* 
5. 

[0 113] 

BSW<&8&*] fiLt«W!L;fcJ:5K, ffjfc^ 1 SE&©38 

(Da) £g£ (1 r) ©tfcl r/Da%l. 2~2. 
OtU U»ffifc©««« *#*MK=» n©* 3 (lr) 
©3/4«Tt45J:?4i'7i? = y^^t5; 

[0 114] tt*«2|S««0^f^Sfi*SUW^± 

wi:*<Wfttt*l«!]±S*Sii:^Ttti:'tt:*. 
[0 115] W*3«3IB«ro38W»cfi55^7^ KtHK=» 



[HI] 8 l©»W©j|i6Wc± 3*5 * h«Hfc 
g©£Hfc= o ©^5r^i-HT-*)5= 
[i2] *l©»W©*JM!lfc£3:*5* htH*=»o<& 

©tftBJHT'&S,, 
[H3] «l©»«oS«6WcJ:S^5^h#f*=JB* 

[B4] &mmvi<o§tw=i v&m-t- z>*7* h*H*=»o 

[H5] JB2©5BM«)|Ofi«K*s^«B*©$#*86ft 
[16] ®2©«^©Hife0iJJc*5tt«ttS©*#S:K» 
[H7] *2©36WOSI16«te*Jt't*3fJ6<o*Bia ! a* 
3„ 

[09] 07K:fe»t3*«©*ffii&3a©f&»c^»a&a 

-C?fc3. 

[H10]ff$0. 5mmOSPCCftSl:*I©$I 

[Sill] *3©a^©lliS0«teJ:3*?* hfl-JRao 
[Ill 2] m3©«W©HJ6«»J^«t5^7^ Htfan 
[013] I3WJ©»lia5^7X Ktf^an 

ws«>«*Miote©*ia«i £^-th xh 3 . 
[mi 4] & 3 (D&wommmi.' Hi+^=o 

[HI 5] ^3©%BJ©Hife^JI-±-5>!.7^ hfcW^D 
[HI 6] ^3©^§^©*iS«fiJ(-«t-5^7^ h£M£=>n 

[hi 7] m3<o&w<ommm\c£zx7x haw* an 
[Hi 8] m3<D&yi<r>mtem\z.£5X7x htf^=> D 

ttS©««rSi©te©*^JS:^i-HT'fe5. 

[HI 91 ^3©%^©IIJ£^JlciS^7^ hi+«=o 
4iS©i*fifSi©te©«J*«»JS:^i-HT-fo5. 

[12 0] S5 3©36W©HiS^Jfc:£5^7^ 

[12 1] ^3tE©?&Waif9ltR»©«»SS:^i-HT-& 
[122] m2<n&$l<ont&W<n9£Mmzi3tfZTmtili 
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[122 4] w*2<DK*n<Dnm>m<D&Mm\^totf%wft!& m-^has 

[H2 5] 122 4(c««t««-SO*9MaoiHric7X>« P-#4ry h£& 
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